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he National Bureau of Standards! was established by an act of Congress on March 3, 1901. The 
Bureau’s overall goal is to strengthen and advance the nation’s science and technology and facilitate 
their effective application for public benefit. To this end, the Bureau conducts research and provides: (1) a 
basis for the nation’s physical measurement system, (2) scientific and technological services for industry and 
government, (3) a technical basis for equity in trade, and (4) technical services to promote public safety. 

The Bureau’s technical work is performed by the National Measurement Laboratory, the National 
Engineering Laboratory, the Institute for Computer Sciences and Technology, and the Institute for Materials 
Science and Engineering. 


The National Measurement Laboratory 


Basic Standards” 
Radiation Research 
Chemical Physics 
Analytical Chemistry 


Provides the national system of physical and chemical measurement; 
coordinates the system with measurement systems of other nations and 
furnishes essential services leading to accurate and uniform physical and 
chemical measurement throughout the Nation’s scientific community, in- 
dustry, and commerce; provides advisory and research services to other 
Government agencies; conducts physical and chemical research; develops, 
produces, and distributes Standard Reference Materials; and provides 
calibration services. The Laboratory consists of the following centers: 


The National Engineering Laboratory 


Provides technology and technical services to the public and private sectors to © Applied Mathematics 
address national needs and to solve national problems; conducts research in e Electronics and Electrical 
engineering and applied science in support of these efforts; builds and main- Engineering” 

tains competence in the necessary disciplines required to carry out this Manufacturing Engineering 
research and technical service; develops engineering data and measurement Building Technology 
capabilities; provides engineering measurement traceability services; develops Fire Research 

test methods and proposes engineering standards and code changes; develops Chemical Engineering? 

and proposes new engineering practices; and develops and improves 

mechanisms to transfer results of its research to the ultimate user. The 

Laboratory consists of the following centers: 


The Institute for Computer Sciences and Technology 


Conducts research and provides scientific and technical services to aid e Programming Science and 
Federal agencies in the selection, acquisition, application, and use of com- Technology 

puter technology to improve effectiveness and economy in Government © Computer Systems 
operations in accordance with Public Law 89-306 (40 U.S.C. 759), relevant Engineering 


Executive Orders, and other directives; carries out this mission by managing 
the Federal Information Processing Standards Program, developing Federal 
ADP standards guidelines, and managing Federal participation in ADP 
voluntary standardization activities; provides scientific and technological ad- 
visory services and assistance to Federal agencies; and provides the technical 
foundation for computer-related policies of the Federal Government. The In- 
stitute consists of the following centers: 


The Institute for Materials Science and Engineering 


Conducts research and provides measurements, data, standards, reference © Ceramics 

materials, quantitative understanding and other technical information funda- e¢ Fracture and Deformation 
mental to the processing, structure, properties and performance of materials; © Polymers 

addresses the scientific basis for new advanced materials technologies; plans ¢ Metallurgy 

research around cross-country scientific themes such as nondestructive e Reactor Radiation ’ 
evaluation and phase diagram development; oversees Bureau-wide technical 

programs in nuclear reactor radiation research and nondestructive evalua- 

tion; and broadly disseminates generic technical information resulting from 

its programs. The Institute consists of the following Divisions: 


‘Headquarters and Laboratories at Gaithersburg, MD, unless otherwise noted; mailing address 
Gaithersburg, MD 20899. 
Some divisions within the center are located at Boulder, CO 80303. 


Located at Boulder, CO, with some elements at Gaithersburg, MD. 
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Abstract 


The computer software used for the acquisition and treatment of data from 
both heat-conduction microcalorimeters and an isoperibol solution calorimeter 
is described. For each program contained in this Technical Note there is 
documentation given which includes a listing of the program, comments, and an 
example of its use. The hardware used in the data acquisition is briefly 


described. 


Keywords: chemical thermodynamics; computer software; data acquisition; 
enthalpy; heat-conduction microcalorimetry; isoperibol solution calorimetry; 


kinetics. 


sek spans as poianaehoaraeit 
hi 4 pee sen: toe EOS AR v ) pad eabeoerts 
7) 
2 


1. Introduction 


The purpose of this Technical Note is to document the computer codes used 
for the acquisition and treatment of the data from both heat-conduction 
microcalorimeters and an isoperibol solution calorimeter. The descriptions of 
these calorimeters and the procedures used in their operation are contained in 
references [1,2]. Therefore, only a brief description of the hardware will be 


given herein. 


Schematic diagrams showing the arrangements of the measuring apparatus is 
shown in figures 1 and 2. Note that, for the microcalorimeters, voltage is 
measured as a function of time for three separate calorimeters, while for the 
solution calorimeter, frequency is measured as a function of time. The 


microcomputer is an Apple Ie! 


with two floppy disk drives, a dot matrix 
printer, a color video monitor, and several cards. The cards in the 
microcomputer are: (1) clock, parallel, and serial interfaces, (2) an IEEE-488 
communications bus controller [3], (3) 128 kbyte RAM memory, (4) 80 column 
display, and (5) a Z-80 microprocessor. All data recording electronics are 
IEEE-488 bus instruments. They are a digital voltmeter (Hewlett Packard 
3456A), a digital counter (Hewlett Packard 5334A), and a scanner/ data 


acquisition/ control unit (Hewlett Packard 3457A). 


For each program we have included a short description of its purpose, a 
listing with comments, and an example of its use. The programs written for 
data acquisition ("MCAL”, ”SOLNE”, and ”SOLNF”) are written in Applesoft BASIC 
[4,5] and use the IEEE Bus command language [3]. 


Icertain commercial materials and apparatus are identified in this 
paper to specify adequately the experimental procedures. Such 
identification does not imply recommendation or endorsement by the 


National Bureau of Standards. 


At the conclusion of an experiment, the voltages are written on a 

floppy disk using the Disk Operating System [4] on the Apple Ie. 

These data are then transferred to a CP/M disk using the utility 

program ”APDOS” [6]. To save space on disks and to speed-up 

calculations, this ASCII data is then converted to a binary data file 

using the program ”ASCBIN”, a listing of which is given in this 

Technical Note. This program and the remainder of the calculations 

are done using GBASIC in the CP/M operating system [6,7]. In the examples, 
commands entered by the user have been underlined. Schematic overviews 


of the computational procedures are shown in figures 3 and 4. 


Readers interested in obtaining computer readable copies of these programs 


should contact the authors. 
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1. Schematic of data acquisition system for microcalorimeters. 
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2. Schematic of data acquisition system for isoperibol solution calorimeter. 
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3. Schematic of computational procedure by which microcalorimetric data is 
acquired (program ”"MCAL”) and then treated. Auxiliary programs are ”TEMP” 
for calculation of temperature and ”ELCTRC” for treating the results 


of electrical calibrations. 
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4. Schematic of computational procedure by which data is acquired from an 


isoperibol solution calorimeter and then treated. 
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